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Thb teat i. to be u.ed in conjunction with Cod Rnource 
OCcurrence (ClIO) and Cod Develo_nt Potentid (CDP) Nap. of the 
South"e.t O,uarter of the Nt. Pennell 15-.inute quadrangle, 
Garfield County, Utah. The.e .. p. and report "ere coapUed to 
• upport the hnd phnning "ork of the Bureau of Land Nanage .. nt 
and to provide a .yate .. tic cod re.ource inventory of rederal 
cod land. in the aenry Mountain. Known Recoverable Co .. l Re.ource 
Area. (KRCRA'.), Utah. Conaequently, only tho.e geologie featurn 
relevant \.0 coal occurrences are de.cribed herein. 
Thb inve.tigation "" undertaken by DaM. , "oore, Sdt 
Lake City, Utah at the request of the U.S. Geological Survey 
under contract nU8ber 14-08-0001-17489. The rnource intor..otion 
gathered for thi. report i. in re.pon.e to the rederal Coal 
Lea.ing A.end.ent. Act of 1916 (P.L. 94-311). Publi.~ed and 
unpubli.hed public info· .... tion available through June, 1919 "a. 
u .. d a. the dau boI •• for thLa atudy. Neither drll!ing nor field 
• apping "a. p.rfQr8.d, nor ".re any confid.ntial data u •• d. 
LocUion 
Th. Southwnt Ouart.r of the Nt. Pennell 15-.inute quad-
rangle i. located in .... t.rn G .. rfi.ld County, Utah. High" .. y 216 
i. 15 .il •• (24 ka) .... t .. nd Lake Po".ll i. 35 .il •• (36 k., 
louth of the quadrangle' •••• tern and aouthe=n border., r.s-
pectively. 1'h. ar .. La unpopulated. 
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Acce .. ibili ty 
Princip .. l acce •• 18 provided by a road e"tending .outh 
• •• tward frOll the northve.t corner of the •• p are. alons Sail 
Creek and parallel to the Wuerpocket Pold. A jeep traU througb 
Grand Gulch break. off the ... in road at Th. Poat. No.t of the 
map ar .. La acce .. ibl. only by foot and boraebolck. Generally, 
travel il not h .. pered by vinter w •• ther • 
Phydograpby 
Tbe South"eat Ouarter of the Nt. Penn.ll 15_inute quad-
r&n91. 1. located at the southern end of the Henry Mountaln. 
structural ba • . tn. Although located in .. b •• in, the are. i. 
topographically higher than _o.t of tbe .urrounding regien. 
Elevation. range fro. 4,640 ft (1,414 ., in the southern drainage 
of Hall Creek to 6,200 ft (1,890 ., atop reete dong tbe Water-
pocket Pold. 
K ••• and badland terrain characterize the .. p are. in the 
north and ... t. Tbe .outhern half of S"ap Nna and Cave Point 
"eaa in the north rhe .teeply above the inched badland. to the 
south • 
The Waterpock.t pold, a .. rie. of reete following a .outh-
e .... erly coura. through the " .. t half of the .ap ar.a, La the 
proainent phy.ical feature in the region. Hogback ridge. of 
re.i.tant, folded rock and the .teep-"alled canyon. of Grand 
Gulch doainate the terrain juat e&at of the fold. 
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Principal drain.g.. in the q .. ad ... ngl •• r. Mul.y .nd H.ll 
Cr •• k.. 10th .tr •••• d1.cb.rg. into L.k. Pov.ll .t , .. llfrog 
a.ain. N.t.r q ... lity .nd etre_ flow r.flect .... on.l cla-tic 
ch.ng... S .. rf.c. v.t.r 1. often .al1n. d ... to b1gb ... _.r 
evaporat.i.on rat ••. M .. l.y .nd B.ll Cr •• k •• r. 1nt.~1tt.nt in 
n.t .. r.. All .tr •••• dry .. p d .. r 1ng tb. l.t .... _.r .ontb •• 
Cl1 .. t. .nd Vag.t.t1on 
'I'h ••• p .r •• '. cli •• t. 18 ••• 1-.r1d to .r1d. Aver.g. 
• nn ... l pr.cip1t.tion 18 abo .. t eight inch •• (20.l ~), occurring 
principally .. loc.lilad l.t. ._r thund.r.hove... .nd light 
w1nt.r .now .nd rain. Ann .. al pr.cip1t.tion v.ri .. d ... to the 
.rr.tic n.t .. r. of d ••• rt r.1nf.ll. 
Teaperatur •• in the up .r •• r.ng. frc. over 100°, (laoC) 
in til •• _r to below 00 , (-le°C) in the v1nt .... 'I'h. y •• rly 
avera9_ for tb. r.g1on 18 5,°, (UoC) (U.S. Bur.au of L.nd 
Kanag ... nt. 1978). 'l'e_r.t .. re. t.nd to d.cr.... .nd precipi-
tation 1ncr ..... vitll 1ncr ... 1ng el.v.tion. 
N1nd. g.n .... lly blov frOil til. v •• t .nd .o .. tll,' •• t. 'I'h. 
1I1gll •• t .... onal wind veloc1U •• occ .. r in til •• pr1ng .nd •• rly 
._r. 
Principal type. of veg.t.tion in til. u •• 1ncl .. d. gra •• , 
.. gabN.h, pinon, , .. n1per, .. It bN.h .nd gre ••• wood (U.S. B .. re ... 
of Land M.nag ... nt, It,.). 
-J-
Land Stat ... 
'I'll. c.ntr.l portion of til •• 81n B.nry Mo .. nt81n. Knovn 
R.cov.r.bl. Co.l R •• o .. rc. Ar •••• t.nd. into til. nortbv •• t.rn 
porUon of tb. SOUtllve.t Q ... rt.r of tb. Mt. ..nnell l5-.1n .. t. 
q .. adrangl., .n l80leted 760 .cr. tr.ct of til. KRCRA 18 loc.ted in 
tb. nortll-c.ntr.l p.rt of til. up .r... 'I'b1rty-.1x perc.nt of 
til ••• p .r •• 1. con.ld.r.d to be co.l b •• r1ng. 'I'h. '.d.r.l 
gov.r .... nt own. tb. coal r1ghta for ~.t l.nd., ... bown on plat. 
2 of til. Coal R •• ourc. Occ .. rr.nce .. p • 
S .. rface own.r.b1p in til. q .. adr.ngl. 18 .nUr.ly pubHc. 'I'll. 
" ed.ral gov.r .... nt own. ".5 perc.nt .nd tb •• t.t. of Utah 1I01d. 
3.5 perc.nt of the property. 'ed.ral l.nd ........ perviaed by the 
a .. r .... of L.nd M.nag ... nt .nd N.t1on.l P.rk Serv1c.. No 'ed.r.l 
coal 1 ...... proapecUng pe~1ta or Hc.na ... r. o .. tatand1ng in 
tile So .. tllv .. t Q ... rt.r of til. Mt. P.M.ll 15-.1n .. t. quadrangl •• 
GIIIIML GIIOLOGY 
'Avl .... a lIo~k 
John lIe.l.y 'oweU, one of tbe fint e.plo~en of tbe 
~egion, n-.t tbe Ben~ _ntalna ln 1869 .nd .. de a_ of tbe 
fl~at geologlc co .. ent. on tbe a~ea (Gl1bert, 1877). G. I. 
Gl1ba~t conducted a .tudy of tbe Ben~y Mountaina ln 1875 and 
1876. Bia repon (Gllbe~t, 1877) ia con.ldeA" one of tbe 
cla .. lca of geologlcal lite~atu .. e. Grego~ and IIoon (lUl) and 
lat.~ Saltb and othen (1963) and Davldaon (1"7) .epo~tad on 
.. ~t. of tbe lIaterpocket rold. 
Tha fl~.t lnve.tlgatlon of coal ~e.ou~ce. ln the Be . ~y 
_ntalna w .. unde~tuen by C. B. Bunt and otbe~. who c ..... ncad 
wo .. k on tbe ~eglon ln 1935, coapletad field .tudle. ln lUt and 
publi.had tbe re.ult. ln 1953 a. U.S. Geologlcal Suney '~ofe.­
alonal 'ape~ 228. Mo~e ~ecently, Ben~y Mountaln. coal. we~e 
atudlad ln detail by Doalling (1913) of tbe Utab Geologlcal and 
Mlne~aloglcal Su~vey and Law (U77) of tbe u.s. Geologlcal 
Suney. The ~ .. ulta of tbe .. late~ lnve.UgaUona p~OYldad .oat 
of tbe data uaad ln thl. coal ~ ...... ~ce evaluation. Addltional 
publicaUona wblcb de.cdbe g.ologlc f .. turea ln the ~eglon a~e 
lncluded ln the blblog"aphy. 
Stnt1gApby 
A .equanca of ftl .. aic ~ed bed. oye~lain by Ju~ .. aic .an6-
.tonea wltb .1no~ .bale occupy the .outhwe.t qua~te~ of the 
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.ap area along tbe lIate~pocket Pold and G~and Gulch. The 
you"geat Ju~ .. aic unit 18 the Mo~daon Po~tion, a vade<Jatad 
aede. of clay., ahal.. and .andatonea. The Mo~~18on Po~t1on 
c~op. out ln botb tbe aoutb-cente~ and .outbea.t co~ne~ of tbe 
.. p ar ••• 
ovarlylng the Mo~~l.on ro~tion 18 the C~etaceou. Duota 
Sand.tone, the olde.t known coal · bea~lng unlt ln tbe Ben~y 
Mountalna coal field. Above the DAkota Sand. tone are the Tununk 
Shale, re~~on Sand.tone, Blue Gate Sbale and E.e~y Sand. tone 
_lIben of the Manc08 Shale, all of C~etaceou. age. A coapoaite 
coluanar .. cUon accoapanled by litbologlc d .. c~lptlon on CM! 
plate 3 Ulu.t~ate. the .t~aUg~aphlc ~elat1onahlpa of tbe 
Cretaceoua unit •• 
The Dakota Sand. tone 18 tbe old .. t coal bearing unlt ln the 
reglon. It "ep"e.ente a weatwa~ t~ang~e .. lng 11tto~al .equence 
and 11ea unco.fo~.ably atop the B"u.hy Ba.ln ••• ber of the 
Mo~~18on Po~tlon. The Dakota Sandatone cona18ta of conglo-
•• rate, .andaton., arenaceous ahale and .1no~ coal (Bunt, 
Averitt, and M1l1e~, 1953) • The fo~tion i. an avera,. 100 ft 
(30 .) thlck ln the .ap a~ea. Mlno~ lnte~bada of g~ay and 
ca"bonaceou. abale and coal ln the fo~tlon nflect local .. nh 
and lagoonal enYl~o .... nt.. In._ plac.. tbe Dakota Sanda tone 
containa abundant f08.l1 .hell. and along tbe lIaterpocket rold 18 
gene~ally known aa Oy.te~ Shell Reef (ooelllng, 1'72). The 
Dakota Sanda tone w .. tben to fora a thln .e~le. of ledge. and 
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.lope. at the ba.e of broad .lope. developed upon the over-
lying Tununk Shale .e.ber of the Manco. Shale (Peter.on and 
Ryder, 1915). 
The Manco. Shale lie. confor.ably over the Dakota Sand-
.tone and f 1118 the .edi_ntary ba.in in thia part of the aenry 
Mountain.. Only four of the five .. aber. of the Manco. Shale are 
pre.ent in the up area, the upperwo.t Ma.ut Shale .. lIber ha. 
been co.pletely re.oved by ero.ion. 
The lower.o.t, Tununk Shale .. aber of the Manco. Shale i. 
gradational and interfingering vith the underlying Dakota Sand-
.tone. It i. about 955 ft (291 .) thick in the .ap area and 
repre.ent. a continuation of tbe fir.t ve.tvard tran.gre •• ion of 
the Cretaceous .ea in vb ich the Dakota Sand. tone vu dapo. i ted 
(Peter.on and Ryder, 1975). 
The Tununk Shale .. ~r i. a dark-blui.h to greeni.h-drab, 
.andy ahale vith .0De bentonitic horizon. and .o.tly thin-bedded, 
.edium-grained .and.tone.. The .e.ber i. generally poorly 
expo.ed and for. ••• ootb broad valley. (Peter.on and Ryder, 
1915). 
The lowe.t fev fe.t of the Tununk Sbal e .. ~r everywhere 
contain abundant oy.ter.. A diagno.tic bed of fo •• il. containing 
Gryphaea, EXOCJyra and Inoc:eruu. occur. roughly 100 feet (30 II) 
above the ba.e of .the .. lIber (Hunt, Av-.ritt, and Miller, 1953). 
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S.nd. ton. b.co... .0... ab .. nd.nt to ..... d tb. top of tb. 
TwI .. nIt Sb.l .......... b.... lt 
P ... ron a.ndetone ........ Tb. t 
t ... neltlon.l .. ltb tb. ove .. lylng 
of tb. TwI .. nIt Sbel. ....... 18 
pl.ced ben •• tb tb. fl ... t tblc1t-be.. .., 0 ...... lv •• andnon. led.,. 
ln tb. tr.nelUon aone. A .. &9 ..... '" •• eq ... ne •• pa .. Uelly tb. 
...... It of d.lt.lc p .. og .. ed.tlon. occ ... , ln tb ... ppe .. pa .. t of tb. 
Tun .. nIt Sbel ........ (B .. nt. Ave .. ltt •• nd IIU1 .... 1953). 
Th. fl ... t .1gnlflc.nt co.l b .... lng bo .. laon ln tb. q ... d-
... ngl •• the ' ..... on S.nd.ton ........ of tb. lI.nco. Sh.le. 18 • 
.. &9 ..... 1ve .. nlt .,..poeed of Utto .. el .nd coutel pl.ln hc!:s 
(DoelUng. lUl) • A 10 ...... Uttoral .. nlt 18 cb .... ct ... hed by 
...... lv •• g .... y ~o t.n ••• dl ... -g .... ln.d •• nd.ton.. Th ... ppa .. 
po .. Uon of tb ... ab ... 18 • coa.t .. l plaln d.podt of l.naoidel 
... nd.ton.. tbln .h .. le whlch 18 loc.lly c .... bon.c.ou.. whit. to 
brovn, •• dlua-gralned, •••• lv ••• ndaton., atit.tone, ahale 
.. nd coal (H .. nt. Av ... lt~ ... nd 11111 .... 1953). A .action of ' ..... on 
S .. nd.ton ........... d by Do.lllng (l97l) ln the q .... d .... ngl. 18 
d •• c .. lbed ... fol.1ow., 
Section of Perron Sand. tone ••• ber •••• ur.d n.ar The Poat, 
... c. 19. ':. 34 S •• R. 9 I. 
11... O .. t. .b .. l. .. ..... 
F ... ron S .. nd.tone .. abe .. 
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coal lone 
1. sand. ton •• whlt. to l1gbt g ... y _1_ 
gralned .... 81 ... cUff fo ..................... . .... . . 
l. Coal ••••• • ••••• • • • •••••••••••••••••••••• • •••••••••• 
3. aUt.tone. g ... y .. ltb .... nry colo .. ed bend •• 
.andy .... 81". .lope fo ............................. . 
4. S .. nd.tone. whlt. to l1gbt b .. own •• Uty .. ltb 
thln •• &al.t. of coal. elope fo .................... . . 
5. Coal ••••• • •• • •••••••••••••••••••••••••••••••••••••• 
6 . Sh .. le. d ... k b .. own. coaly.. • ••••••••••••••••••••••• 
7. Coel •••••••••••••• • •••••••• • •• • ••••• • •••••• • ••••••• 
8. Shel •• gray to bl.cIt. non .... 18tant ••••••••••••••••• 
1I1ddl. Unit 










cUff fo.............. • • ••••••••••••• • ••••••••••• •••• U.S 
10. Shel •• b .. own. coaly. fl •• U.. •••••••••••••••••••••• 0.5 
11. sand.tone. brown. _lua-g ... lned ..... lv. 
cUff fo................... .. ....... .. ............... 31.4 
U. Sbel •• gray lnt ... bedded wltb tbl .... bedded • 
•• nd.ton •• l1gb~ b.-own. flne-gralned............... 3.4 
13. S.nd.ton •• g ... y to tan ... dlua-g ... lned • 
••• dve cUff fo.................... . ............ . ... 31.7 
Totel ' ... ron sandeton ................................... Ul.4 
Tun .. nIt Sb.l. ..... .. 
Th. tbln whlt •• and.tone bed whlcb locally c.pe tb. '.rron 
S.nd.ton ••• ab ... p .. Ob.bly ... p ..... nte • t ... n.g ..... lng b •• cb 
depoalt (B"nt. A ... rltt •• nd IIU1 .... lts3). In tb18 .. p ...... 
the ' ... ron landetone ..... t .ve .. ..,.. 130 ft (40 .) tblck. 
Th. '.rron "nda~one .. ~r i. unconforaebly ov.rlain by ~b. 
Blu. Ga~. Sbal ... ~r. Th. con~ac~ be~ ... n ~b. '.rron Sanda tone 
.nd ~b. Blu. Ga~. Sbal ••• ab.r. i. a .barp .ro.ional bia~u •• 
Detalled corHlatiQn of .. nd.~on. _. in ~b. '.rron land.~ 
.. ~r ."'f)e~ 50 ~o 100 f~ (15 .. .. 30 .) or .or. of ~. ~op of ~. 
'.non Sanda~one .. ~r ba .. been r_.d a~ ~b. unconfomity i .. 
til. region (Pe~.r80n and Ryd.r. 1975!. 
Ov.rlyil\9 ~ •• rosionAl unconfomi~y. ~b. Blu. GAte SbAl. 
.. ~r of ~. Mancoe Shal •• like ~. ~nunk Shale .. ~r. r.pre-
•• n~a a ~r.nagr ••• iv •• equ.nce of .arin. d.po.i~ion.. l~ i. 
coapo.ed of blu8-9uy. fin.ly laainated ahAl. vi~ tIIin _. of 
ah.ly aand.~n •• nd ab.ly li ... ~on. in ~h. upper one ~bird of ~b. 
unit (Hun~. Av.rit~ •• nd Mill.r. 1953). Th •••• b.r v •• ~h.r. 
.a.lly ~o fom aaootb vall.y. or broad bench... Th. lov.r par~ 
i. conc.al.d by .lluviua in .any pl.c ••• bu~ ~b. upp.r p.r~ 
i. g.n.r.lly v.ll .apo •• d in cliff. ~ba~ .r. capp.d by E •• ry 
Sand.~on. (Pe~.r80n and Ryder. 1975). 
Th. .v.r.g. ~bickn.a. of ~h. Blu. Ga~. Sh.l. • •• b.r in 
the Sou~hv.et Quarter of ~h. M~. Pennell quedul\91. 1a 1.100 f~ 
(JJ5 .). Tb. upper contec~ be~v .. n ~b. Blu. GAt. Sbal ... aber 
.nd tb. overlyil\9 _ty S.nd.~n. ..~r 1a in~.rfil\9.ril\9 .nd 
grad.tionAl. 
Th. EMty S.nd.~on. ..aber of til. Manco. Shal.. lik. til. 
P.rron Sanda~on. Maber. r.pr.a.n~ •• period of .. rin. regr ••• ion 
(p.~.raon .nd Ryd.r. 1975). Th ... aber can be divid.d in~o ~vo 
unite. Tb. l_moe~ .... i~ ••• coaet.l pl.in f.d .. conai.ting 
of tIIin in~.~. of li.,b~ brown .and.~ne and gr.y .bAl. ne.r 
~h. b •••• grading upvard in~o ~bick-b.dd.d. y.llov ~o brown 
.andeton. vi~ .bAl. parting.. Above ~bi. 1a a •• cond coa.~Al 
plain .equ.nc. of gray .hal •• coal and l.n~icular .and.~on • 
(_llil\9. 1972). Th •• v.r..,. ~ickn ... of til. _ty Sanda~n. 
• •• b.r in ~b. So~~hv •• ~ Ou.r~.r of ~h. M~. P.nn.ll 15-.inu~. 
quadrangle i. 225 f~ (" .). Th ... aber cap. Svap M •• a .nd Cov. 
Point M •• a in the nortb.rn portion of til. quadungl •• nd 1a ~. 
young .. ~ conaolida~ed .edi .. ntary unit in tb ... p aHa • 
Structur. 
Th. Soutllv •• t Qu.r~.r of the M~. Pennell 15-ainut. quad-
rangl. li •• aero •• tb. aai. of the H.nry Moun~ain •• ynclin •• 
Dip. iaaedia~.ly ... ~ of the .ynclin •• ai.. ranging around 2 or 3 
d.gr •••• ar •• lightly gr.at.r than tho ••• a.t of tb. aai •• 
Th. Henrv Mountain. .ynclin. i. parall.l.d by the Mul.y 
Cr •• k .nticlin. in the ... t-c.ntral .ap ana. Tb •• ff.ct 
of the anticlin. 1a to .ccentu.t. v •• tvard dip. on it .... t fl.,.., 
.nd produc. g.n.r.lly horiaon~al .~rat. to tb •• a.t. 
Th. .o.t proain.nt .truc~ural f •• ~ur. in ~b. lou~bv •• ~ 
Qu.rter of til. M~. '.M.ll 15-ainu~. quedr.1\91. i. til. ..ter-
pock.~ Pold in ~h. .outllv •• ~ .. p .r... Th. fold i. • ••• n~i.lly 
.n ... ~ dipping .onocline • .,.util\9 ~b. H.nty _n~aina etruc-
tur.l b •• in on the ••• ~ fro. ~b. Circl. Cliff. uplif~ ~o ~h. 
v •• t. !.etvud dip. up ~o to degr ... or .or •• r. not unc_n in 
.tut. AlOI\9 tb. fold. Inclinationa d.cr •••• .,r.dua11y ••• tvard 
into the I.nty MOuntaina I •• in. 
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110 laulU 01 any coftHCluence b .... ~n .. pped ln tile q....s-
"a",l •• 
Geologlc 11.to"Y 
Ro.t p".-C".tac.ou. R •• oaolc "oct. ln tbl. pa"t 01 lb. 
Colo"ado 'lat.au a". contln.ntal ln 0,,191n. '.~lan tb"ou9b 
Ju"a •• lc contln.ntal d.,o.ltlon va. alon9 coa.tal plaln. 
adjacent to p"lndpal •• eva::.. ft ... jo" type. 01 dapoaltional 
.n,,1&'on .. nta tbat aat.t .. du"ln9 tbia pa"lod v." •• 0Uan, 
lnt."tldal .udllat., lacu.t"ln., Uu"lal and UOod plain. 
(Iunt, A ... "ltt, and Rl11.", 1'53). 
TIl. C".ta_. blat0"Y 01 tba l.n"Y _ntaine coal 11.1d 1. 
daUa" to tbat 01 coal l1&1d. ln c.nt"al Ote and tb"ou9bout tb. 
Colo"ado 'lat.au ln 9.ne"al. ft. "&91on 1. one ln vblcb cla •• lc 
tran&9" •• d". and "&9" ••• lY. ."laantation p"091d" an .n"l&'011-
.. nt 10" coal d.poaltlon. 
DIa"l", tb •• uly C".tacaou., tb. l.n"Y _ncalne "&91on l.y 
on a lovland plaln 0"." vblcb n.ltb." aub.ld.nc. no" uplllt 
wn occu""lft9. love".", aulllclant .&'Odon took plac. to " .... ". 
love" C"ata_. .t"ata .nd plane 011 tb. tcop 01 tb. Ju" ... lc 
1Io""laon rO&'aatlon. 
Subald.nce eb.n " •• u.ad ln tba &'Aflon and Uu .. lal .and and 
clay v.". dapoait.. to lo&'a tb. Dakota Sand.tone. I"oed Ilood 
plai ... vltb aveap. and lak •• p"091'" .n .n .. l..-nt ln vbldb 
".9.taUon Uou"iab ... • •• ultln9 accuaulol tion. 01 c."bon-
._ ... Udal lo&'aad local, &bln coal .a_. 
In tb ... antlaa, •• aubaldance lnc" ..... , a •• a ln vblch tile 
Rancoa Ibal. v •• to ba dapoalt .. ba9.n It •• nC&'oa_nt 1,,_ tb. 
.a.t. ft ••• a .... ntuelly C09.,," all tb. l.n"Y _nt.lna "&91on 
and .nand.. va.tv.i'd to tb.. p" ••• nt-d.y "a •• tcb 'l.t.au a" ••• 
ft •• bonUne ,,_In'' tb.". tb"ou9bout R.n_ Sbal. dapoaltion 
..capt 10" two d,,_tic "agraadona vblcb d.poalt" tb. r.,,&'011 
S.nd.ton. .nd -"Y Sanda ton. _n. O"og.nlc pula.a to tb. 
vaat auppU.. cl.atica fo" tb... .and.ton. ..aben I .. t." tb.n 
the .ra. could aubald. (Do.ll1n9, 1972). Sbal. d.,oalUon 
ch.ft9.d to n.anbon •• nd and finally to lagoonal and flu.l.1 
a.nd .nd .h.l.. ro".ata Ilou"iahed, d .... ag.t.tion accuaul.t" 
.nd, ln pl.c •• , coal vaa p"oduced. All of tb. tblct coal •• _ 
ln the a.n"y Rount.lna I •• ln v."a d.,oaltad du"ln9 tba •• tvo 
events. 
Alta" d.,o.ltlon 01 tba R.nco. Shale tb. C"at.caou •• aa 
nt"a.t.d pa&'aanantly a .. tv."d. Althou." _' .,dl •• ntaUon un-
doubt .. ly continu.. ln tb. aan"Y _ntaine "&91on, continent.l 
".tha" th.n •• "lna bad. vare d.,o.lt.d .nd th •• a va"a lat." 
"a8O." by a"08lon. 
ACco"dlft9 to Hunt .nd oth.". (1953) the "ata&'poCket Pold .nd 
p"aau •• bly tha aen"y Rount.lna .t"uctu"al ba.ln va"a lor. .. o 
batv.en tb. clo.. 01 C".t.c.ou. U.. and the locen. .pocb. 
Undiatu"bad _n. d.poalta .n found ln the badn. 
I.plac ••• nt of the a.nry Rountdn. lntru.lY ••• ay ha •• 
occu""" .nytlaa .ft." .nly to .1d-'fa"tia"Y. Thu.aft.", the 
Colorado 'l.t •• u bag.n lta uplift and .&'O&lon In.t.ad of d.poal-
tion d_lnatad. ftt. .ctlYlty b •• continu" to tb. pn •• nt d.y. 
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COAL GaOLOCY 
"'. Dekota a.lldatoft •• nd til. P.non land._. and _qr 
land. ton. ....n of tlla .... ncoa allal. .~. coal be.dng ln til. 
__ ft~. Dekot. coal b.. bean only .pot cllacJoad. 
~ .. ulUng ln •• 1ngl. pubH.bad .... u~ed •• cUon cont.1ft1Dt 5.Z 
ft (1.' .) of co.l (D.k-l) ln •• ctlon Z'. T. l. a ••••• I. 
Dakot. co.18 .~. clt.d •• 1.nUcul.~ .nd cont.lnln9 .bal. 
partl",. whu. obe.~d (Doelllng. 1I7Z). 
A .1ft91.. rel.Uftly panl.tant coal bed occupl •• _t of 
til. P.non coal zona ln til. up .~... Th. bed (Pa-l) 1 ••• poaed 
.10n9 • bencll .t tb. .ou til foot of av.p II... ln tb. .outll 
c.ntral up .~... It ulntaln •• n ."'~A9. tlllckn ••• of l.6 ft 
11.1 .) vltll • f_ ~ock pa~U", •• re.chlng • u.~ of 5.5 ft 
(1.7 .) ln •• cUon Zt. T. 3t a •••• t I. Il._lIn. tb. P.~~ 
co.l zona cont.ln. on. to fou~ co.l b.d. wlllcb lndlyldu.lly 
•• ldon •• ceed • f.v fHt ln tIIlckn .... 
Th. _qr S.nd.tona .. _~ be.n til. tlllck •• t coal. h til. 
.. p u... but tII.l~ occu~nnce 18 .po~adlc. .U99 •• Ung b19bly 
l.naoldal ....... nd tba1~ .real dlaUlbuUon 1. H.lted. _t 
not.bl •• ~. tvo .... u~.d •• ctlon. cont.lnln9 ••• ft (Z.6 .) 
(£8-2) .nd t •• ft (l.O .) (£8-l) of coal ln •• ctlona 11 .nd 1 •• 
~.pactlv.ly. T. l. S ••••• I. n •• ~ tb. ~1. on tb. va.t .1d. of 
Sv.p II.... • •. ~ tb. ~1. on tb •••• t .1d. of til ••••• tll~ •• 
.... u~ed •• CUOM along • 1.l00 ft (39' .) .t~1k. l.ngtb of tile 
-qr coal zone contaln .n .V.~A9. of 11.6 ft (3.5 .) of coal ln 
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.......... ~at.d by on. foot (lO cal of .lIal.. El._II.~. ln til • 
•• p a~.a •••••• ln tb. I •• qr S.nd.ton ••• 8b.~ a~. tan.~ally 
1 ... tIIan 1 ft (90 ca) tlllck and a"~A9. only 1.S ft (50 cal. 
eb_lcal Analy ... of Coal 
110 .n.ly... of coal f~o. tb. .ap a~.a are a.a11abl •• 
Bovav.~. analytlcal ~aault. fo~ fou~ _qr coal • .apl •• f~oa tb. 
adjac.nt lIo~tllva.t Quartar of tIIa lit. rann.ll 15-.1nuta quad-
r.ntl. w.n repo~ted by Doelllng (lI7Z) (tabl. 1). AnalyUc.l 
~.aulta u. allown ln tabla 1. "' ••• valu •• lndlcat. til. coal to 
be .ubbltualnua A ln ~ank (ASTII. 1966). 
Tabla 1 -- Ay.~ag. prod .. t. analya •• of coal ... pl •• ln pa~c.nt 
vol. til. 'laid 
1Io1.tu~. lI.tt.~ ca~bon Aall Sulfu~ Btu/lb 
1. OUtc~op 
_qr coal bed 
s.c Z T.llS •• 
R.tE. 10." 42.l0 U.t9 6.l O.ll 11.'" 
2. OUtc~op 
E8aqr coal bed 
S.c. 11. T.llS •• 
R.n. 11.3' '0.65 " •• 0 9.n 0." 10.856 
3. OUtc~op 
E8aqr coal bed 
Sac. 14. T.llS •• 
•• 91. 12.29 41.0Z 50.t! 5.96 0.59 11.147 
•• OUtc~op E8aqr coal bed 
Sac. 11. T.llS •• 
•• n. 13.70 42.01 ".89 5.l0 0.51 11.121 




Dat. fr .. 41 .... urad .urf.c. ..ction. .nd .urfac. uppinq 
by Doallinq (1972) .nd Law (1979) war. u.ad to con.truct outcrop , 
isopach and at.ructure contour .apa of coal Ion •• and bed. 1n the 
•• p .r •• , (CRO pl.t •• 1 throuqh 8). 
Co.l re.ourc •• war. calcul.t.d uainq d.t. obtainad fr .. the 
co.l iaop.ch •• p. (CRO pl. U. 4 .nd 7). Th. coal-bad .cr •• q. 
( •••• ur.d by pl.ni •• t.r) .ultipli.d by the .v.r.q. i.op.ch.d 
thickn ••• of the coal bed tia .... converaion f.ct~r of 1,170 
.ho~: on. of co.l p.r .cre-foot for .ubbi tuainou. co.l yielded 
the coal r •• ourc.. in .hort ton. of co.l for .. cb bop.cbad coal 
bad. R ••• rv. B ••• for the '.-1 and E.-l throuqh Ea-3 coal bad. 
are shown on CRO plat •• 6 and 9, and are rounded to the n •• r.at 
10,000 short tons (9,072 .. tric ton.) . Only th.t co.l equ.l to 
or thick.r th.n the 5.0 ft (1.5 a) ainillull .dvoc.t.d in u.s. 
G.oloqic.l Surv.y Bull.tin 1450-B i. includ.d in the R ••• rv. 
B.... Thinn.r bad. pr ... ntly bainq minad or for which th.r. b 
.vid.nc. th.t tb.y could b. mined c .... rcially .t thb time are 
not included in the R ••• rve B ••• calculation. R ••• rve a ••• 
tonnsq. for .11 coal bad. th ick.r than 5.0 f t (1. 5 .), •• .hown 
on CRO pl.t. 2, total •• bout 14.46 .illion .hort ton. (.3.12 
.Ulion •• tric ton.). R ... rv. B •• e (in .hort ton.) in the 
various developtMnt-potential cateaori •• for surface and under-
ground m1ning .. thode ar:-o .""'~':i l 1n tabl •• 2 and 3. 
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D.... , Moore ha. not ude any determination of econoaic 
r.cov.r.bli ty for .ny of the coal bads in tbis report. 
Isolatad Dat. Point. 
In instance. where iaolated .... ur.m.nt. of coal bed. of 
R ••• rve a .... thickn ••• (gr •• ter than 5 t.et or 1.5 metera) are 
encountered, the standard criteria for conatruction of i.opach, 
.tructure contour, a1n1ng ratio, and overburden ilopach .. p. are 
not .v.il.ble . The lack of data conc.rninq th ••• b.d. liaita the 
ext.nt to which they can ba reasonably proj.c : ad in any direction 
and usually preclude. correlations with other, better known, 
bed • • For this rea.on, the i.olated data point i •• apped 
separately .nd is .hown on fiqure 2. The isol.tad point •• ppad 





~ ~ ~ Thickn ••• 
Section 24 D.k-l 1.38 5.2 ft (1.6 .) 
T.l4S., R. 8E . 
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FIGURE 2. - Isolated d.te point up of the OIkot. [1] co.l bed . 
COAL DEV!LOPIlERT POTEllTIAL 
Coal develop .. nt potential are .. are dra"n '0 a. to coincide 
with the boundariu of the e .. lle.t leqal land .ul>div1liona .hown 
on plate 2. In .ection. or part. of .ection. "bere no land 
.ubdiv1lion. have been .urveyed by the BLM , approa1 .. te CO-ac". 
(16-ha) parcel. have been u.ed to .how the U.ita of the higb, 
lIOderate, or low develop.nt potentiala . A conatraint apo.ed by 
the BLM .pecifi.. that the high .. t devalop.nt potential affect-
ing any part of a CO-acre (16-ha) lot, tract, or parcel be 
appHed to that entin lot, tract, or parcel. For eXUlPle, if 5 
acrea (2 ha) within a parcel .. et criteria for a high deval_nt 
potential , 25 acn. (10 ha) a lIOderate devalop .. nt potential, and 
10 acre. (4 ha) a low de-rlop .. nt potential, then the entire CO 
acre. (16 ha) are a •• igned a high develoPMnt potential. 
Are •• where the coal bed. of a ••• rve a ••• thickn ••• are 
overlain by 100 ft (30 .) or le .. of overburden are conaidered to 
have potential for .urface .ining and "ere a •• igned a high, 
""'erate or low devel~nt potential ba.ed upon the .ining ratio 
(cubic yard. of overburden per ton of recoverable coal). The 
fonaula u.ed to calculate . ining ratio. for .urface .ining of 
coal 11 .. follow .. 
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wb.r. lUI • ainill9 ratio 
to • :::tcJc.n ••• of overburden 1n 
tc • thickn ••• of coel in f •• t 
rf • r.cov.ry factor (85 perc.nt for 
tbLa quedrangl., 
cf • conv.raion factor to yield lUI 
value in t.ra of cubic yarda 
~!c:::~~~:.~a!!~ .hort ton~ of 
0.911 for .ubbituainou. coal 
0.896 for bituainou. coal 
Not., To convert .1n1"9 ratio to cubic _tera of overburden per 
_tric ton of r.coverabl. coel. aultiply MR by 0.8428. 
Ar ... of high. __ rate and low d.velopaent pot.ntial for 
.urfac. aining _tbod. are h.r. d.fined aa ar... und.rlain by 
coel bed. having re.pectiv. ainill9 ratio "alu .. of 0 to 10. 10 to 
15. and graat.r than 15. Th ••• .,ining ratio "alu •• for .ach 
d .. elop_nt pot.ntial category ar. be.ed on econoaic and t.cb-
nological criteria and were provided by the U.S. G.ological 
Surv.y. 
Ar.a. wher. tbe coel data are ab.ent or extre_ly liaited 
betw.en the 100-foot (30-., ~v.rburden lin. and the outcrop ar. 
a .. igned unknown davalop.ent potential. for .urfac. aining 
_thod.. ThLa appli •• to tbo.e ar ... where no known coel bed. 
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5 feet (1.5 a, Or .ore thick occur or wh.re coel eac.ed. 5 feet 
(1.5 a' but data i. inauffcient to properly evaluate coel d.v.lop-
•• nt pot.ntial. Liai t.d knowledge p.rtaining to the areal 
di.tribution. thickn •••• d.pth and attitude of the coal b.d. 
prev.nta accurat •• valuation of the d.velop_nt pot.ntial in the 
high. aod.rat. or low categori ••• 
Th. coel d.velop_nt pot.ntial for .urfac •• ining .. thod. i. 
.ho .. n on plate 10. Of the Pederal land ar ... ua1gned a d.velop-
.ent potential for surfAce mining •• thod., 97 percent are 
rated high and ) perc.nt ar. rat.d _.rat •• 
De"elopa.nt Potential for Sub.urfac. Mining Method. 
Are •• considered to have .. develoPIMnt potential tor conven-
tional sub.urface .ining •• thod. includ. tho.. ar.a. ..here the 
coal bed. of R •• erv. 8a •• thickn ••• are bet .... n 100 and ).000 ft 
(30 and 914 a' below the ground .urface and ha"e dip. of 150 or 
1.... Coal bed. lying bet;".n 100 and 3.000 ft (30 and 914 .. , 
below the ground .urfac •• dipping gr.ater than 150 • are con.id-
.r.d to ha". a d."elop_nt pot.ntial for in-.itu .. ining method •• 
Are .. of high. moderat. and low de"elopHnt potential for 
subsurface m1ning •• thoda are defined a. ar ••• underlain by coal 
bed. at deptha ranging fro. 100 to 1.000 ft (30 to 305 .. ,. 1.000 
to 2.000 ft (305 to 610 a,. and 2.000 to 3.000 ft (610 to 914 .. ,. 
r •• pectively. 
Area. where the coal data are ab.ent or extre.e1y 1b,ited 
between 100 and 3,000 feet (30 and 914 a) below the ground 
.urface are a •• igned unknown developaent potential.. Even 
though the.e area ... y contain coal thicker than 5 feet (1.5 a), 
1iaited knowledge pertaining to the areal di.tribution, thick-
ne •• , depth and attitude of the coal bed. prevents accurate 
evaluation of the develop .. nt potential in the high, moderate or 
low categorie •• 
The coal deve10p .. nt potential for sub.urface .ining .ethod. 
i •• hown on plate 11. All of the Federal land area. a.signed a 
deve10p.ent potential for conventional .ubsurface .ining .ethod. 
are as.igned a high develop .. nt potential. 
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Table 2 -- Coal Reserve aa.e data for .urfac.! .1nlng .. thods for rederal coal lands 
(In short ton., ln the Southwe.t Quarter of the Mt. Pennell lS-.lnute 
quadrane)le, Gadle .. o County, Utah 
(Develop .. nt potentials are based on .1ning ratios (cubic yards of overburden/ton of 
underlyine) coal). To convert ahort tons to .. tric tons, .ultlply by 0.9072, to convert 
.1nine) ratios in ydl/ton coal to .l/t, .ultiply by 0.842) 
High developllent Moderate develop .. nt Low deve1op .. nt Unknown 
Coal potential potential potential ,-leve lop_nt 
bed iO-10 .ini~ ratio~ i10 - 15 .inin9 ratio) i>1S .ini~ ratiol 25!tential Total 
Ea-l 2,920,000 1,080,000 190,000 4,190,000 
£11-2 500,000 160,000 l20,000 980,000 
£11-1 2,190,000 llO,OOO 160,000 2,660,000 
,e-l 400,000 llO,OOO 60,000 590,000 
Dak-l iso-
lated data 
point 720,000 720,000 





Table 3 -- Coel Reaarve Ba.. deta for aubaurface .ining .. thoda 
for Pederal coal landa (in ahort tonal in the South-
v .. t ~·I.uter of the Nt. Pennell lS ... inuu quadrangle, 
Garfield County, Utah. 
(To convert ahort tons to .etric tons, lIultiply by 0.9072) 
Coal High Moderate l.ov Unknown 
Bed Develop .. nt Devel_nt Developaent Developaent 
"_ POtential POtential POtential POtential Total 
EIl-3 1,470,000 1,470,000 
EIl-2 520,000 520,000 




point 660,000 660,000 
Total 4,660,000 660,000 5,320,000 
-23-
RlP!RtIlCES 
AlIerican Society for Testing and Naterials, 1966, 0388-66 
Davidson, E. 5., 1967, Geology of the Circle Cliffs area, 
Garfield and Itane Countiea, Utah: U.S. Geol'>C)ical Survey 
Bulletin 1229, 140 p. 
COdling, H. H., 1972, Henry Nountains coal field, in Eastern and 
nortbern Utah coal fields. Utah Geological ana Nineralogi-
cal Survey Monograph 2. 
GUbert, G. I., 1877, aeport on the geology of the Henry Moun-
tains, Utah. U.5. Geological Survey, aocky Nountain 
aegion, 160 p. 
Gregory, H. E., and Anderson, J.C .. 1939, Geograpbic and geologic 
aketch of the Capitol a.ef region, Utah. Geological Society 
of AMrica Bulletin, v. 50, p. 1827-1850. 
Hunt, C. B., Averitt, Paul, and Niller, a. L., 1953, Geology 
and geography of the Henry Mountaina region, "tah. U.S. 
Geological Survey Prof.asional Paper 228, p. 23~. 
Lav, B. E., 1977, Geophysical logs of test holes fro. the aenry 
Noutaina coal field, Garfield and Wayne Counties, south-
eastern Utah. U.S . Geological Survey OptJn-PUe aeport 77-41, 
4 p., 28 figa. 
Peteraon, Fred, and Ryder, R. T., 1'75, Cretaceous rock. in the 
Henry Nountains region, Utah, and their relation to neigh-
boring regional Pour Corners Geological SOciety Guidebook, 
no. 8, p. 167-189. 
Smith, J. F., Jr., Buff, L. e. , Hinrichs, E. N., and Luedke, 
R. G., 1963 , Geology of the Capi tal aeef area, Wayne and 
Garfield Counties, Utah. U.S. Geological Survey Profes-
sional Paper 363, 102 p. 
U.S. Bureau of Land Nanege .. nt, 1978, Energy Nineral aehabilita-
tion Inventory and Analysis. Henry Nountain coal field. 
U.S. Bureau of Land Nanage .. nt £KalA Report no. 15. 
U.S. Geological Survey, 1976, Coal reaource claaaf>cation .yat .. 
of the U.S. Bureau of Ninea and U.S. Geological Survey. U.S. 
Geological Survey Bulletin 1450-B. 
Lq 
BIILIOGltAPlly 
Av.ritt. Paul. 1961. Coal r ••• rv •• of the D.S. - A progr ••• 
report. January 1. 1960. U.S. Geological Surv.y Bull.tin 
1136. 116 p. 
1964. Min.ral fu.l. and a •• ociated r •• ourc ••• coal in 
----,rin.ral and vat.r r •• ourc •• of Dtah. D.S. 88th Cong7; 
2nd •••••• c ..... print. p. 39-51. 
1975. Coal r .. ourc .. of the U.S •• January 1. 1974. U.S. 
~ological Surv.y Bull.tin 1412. 131 p. 
Bain. G. II •• 1952. Urani ... in the Dirty Devll Shinari ... p chann.l 
d.po.it. U.S. Ato.!c Energy Co •• leeion. RII0-66. 40 p. 
aater, A. A. , 1935, Geologic structure of south ••• tarn Ut~hl 
_rican Anociation P.trol .... Geologht. Bull.tin. v. 19. 
p. 1472-1507. 
___ 1946. Geology of the Gre.n Riv.r De •• rt-Cataract Canyon 
r.gion. E.ery. lIayn. and Garfi.ld Counti ••• Utah. U.S. 
Geological Surv.y. Bulletin 951. 122 p. 
Baker, A. A. , Inechtel, M. M., Andrew •• D. A., !ardley, A. J., 
Kana.t, L. G. , 8u.gardner, L. S.t Curry, H. D., and ··iller, 
R. L •• 1957 (1933). Pr.ll.inary .. p .hoving g.ologi~ .truc-
ture of part. of £aery. lIayn. and Garfield Counti... Utah. 
U.S. Geological Surv.y 011 and Ga. Inv.ntory Map OM-l97. 
Bi ••• ll. H. J •• 1954. Th. Kaiparovitz r.gion. in Geology of 
portion. of tbe High Plat.au and adjacent-Canyon land. 
c.ntral and .outhc.ntral Utah. Int.mountain Anociation 
petrol.u. Geologi.t •• 5th Annual Fi.ld Conf.rence Guid.book. 
p. 63-70. 
Brook •• G. P •• Shirley. R. r. and Svaneon. M. A •• 1951. Geologi-
cal inv •• tigation of the Trachyt. dhtrict. H.nry Mountain •• 
U.S. Atoaic Energy Coaahsion. 1UIO-912. 7 p. 
Brown. H. H •• 1973. The Dakota foraation in the plat .. u ar.a. 
• outhw •• t Utah. in Cr.tac.ou. and Tertiary rock. of the 
.outhern Colorado Plateau. Four Cornera Geological SOciety. 
M • .air 1. p. 52-56. 
Bu.ll. E. H •• 1974. The Kaipat""itz proj.ct in Pacific SOuthwe.t 
energy and .ineral. confer.nce: U.S. Bureau of Land Manag.-
.ent. p. 107-117. 
Butl.r. B. S •• Loughlin. G. r •• Heike •• V. C •• and oth.r •• 1920. 
Or. depoeit. of Utah. U.S. Geological Survey Prof .. sional 
Papar 111. 672 p. 
Ca.p~ll. J. A •• 1969. Upper Vall.y 011 field. Gerfied County. 
Utah in G.ology and natural hi.tory of the Grand Canyon 
region. Pifth Pield Confer.nc.. Povell C.nt.nnial River 
Expedition: Four Corn.r. Geological Society. p. 195-200. 
Cob~n. II. A •• and J. B. Re •• ide. Jr •• 1952. Corr.lation of the 
Cretaceous (om.tiona of the W •• tam Interior of the U.5.:: 
G.ological Soci.ty of _rican Bulletin 63. p. lOll-lOU. 
Cott.r. Edvard. 1969. Id.ntification and int.rpretation Upper 
Cretac.ou. fluvial and d.ltaic land. ton •• (ab •• ): _rican 
A •• ociation Patroleua Geologists Bulletin v. 53, no. 3, 
p. 713-714. 
1971. Paleoflow cbaract.ristic. of lat. Cr.tac.ou. River in 
---Utah fro. analy.is of .edi .. ntary .tructure. in the Perron 
.andstone, Journal of Sedi •• ntary Petrology, v. 41, 
p. 129-138. 
1975. Late Cretaceou •• edimentation in a low-en.rgy coa.tal 
---zone: The Ferron •• nd.tone of Utah : Journ.l of Sediment.ry 
Petrology. v. 45. no. 3. p. 669-685. 
1975. Deltaic d.posit. in the Upper Cretaceous F.rron sand-
-----ston •• Utah in Brou •• ared. M. L. S. (.ditor). Delta •• Model. 
for .xploration: Hou.ton Geological SOciety. p. 471-484. 
1975. Th. role of delta. in the evolution of the Ferron 
---sandaton. and it. coale. Ca.U. Vall.y. Utah: Geological 
Soci.ty of America. Ab.tract Progr ... v. 7. no. 7. p. 1039-
1040. 
Cr.ig, L. e., Holm •• , C. N., C.dig.n, R. A., Fr •••• n, V. I.., 
Mullene. T. E •• and lI.ir. G. W •• 1955. Stratigraphy of the 
Morri.on .nd r.l.ted fOt'1a.tiona, Colorado Plat.au region, ~ 
pr.li.inary report, U.S. Geological Survey Bull.tin 100~-E • 
p. 125-168. 
Dana. J. D •• 1880. Gil~rt'. report on the g.ology of the H.nry 
"tn.. Aaerican Journal of Science, lrd •• r., v. 19, 
no. 109. articl. 3. p. 17-25. 
ooellin9, B. B., 1967, escalante - Upper Valley coal area, 
Kaiparowits Plateau, Garfield County, Utah: Utah Geological 
and Mineralogical Survey Special Studies 20, p. 16. 
1967, Uranium deposits of Garfield County, Utah: Utah 
----~G-eol09ical and Mineral09ical Survey Special Studies 22, 
p. 113. 
1975, Geology and mineral resources of Garfield County, 
---O:::Utan: Utah Geological and Mineralogical Survey Bulletin 
107, 175 p. 
__ ~1977, OVervie~ of Utah coal deposits: Geological Society 
of America, Abstract Program, v. 9, no. 1, p. 15-16. 
Eardley, A. J., 1952, Wasatch hinterland in Utah, Geol09ical 
Society Guidebook to the geology of Utan, no. 8, p. 52-60. 
Felix, C., 1964, Coal deposits of the Intermountain West: 
Proc: .. di~s, 1st Intermountain Symposium on fossU hydro-
carbons, p. 47. 
Gilkey, A. K., 1953, Fracture patterns of the Zuni :Jplift (New 
Mexico), pt. 1 of progress report for June 15 to Dece.lllber 
15, 1952: U.s. Atomic Ener9Y COlIJDission, RME-3024. 
Gill, J. R., and Hail, W. J., Jr., 1975, Strati9raphic sections 
across Upper Cretaceous Mancos Shale - Mesa Verde Group 
Boundary, eastern Utah and vestern Colorado: U.S. Geolo-
9ical Survey, OC-68. 
Gilluly, James, and Reeside, J. B., Jr., 1928, Sedimentary rocks 
of the San Rafael Svell and some adjacent areas in eastern 
Utah: 0.5. Geological Survey, Professional Paper 150-0, 
p. 61-110. 
Godfrey, A. E., 1970, Processes of fan and pediment develop-
ment in the northern Henry Mountains, piedmont, Utah in 
A~ .,,:,ican Quaterly Association: Abstracts, 1st meeting 
AltQUA, p. 53. 
Gray, R. J., Patalski, R. M., Schapiro, N., 1966, Correlation of 
coal deposits from central Utah: Utah Geol09ical and 
Mineralogical Survey Bulletin 80, p. 81-86. 
Gre90ry, B. E., 1938, The San Juan country, a ge09raphic and 
geologic reconnaissance of southeastern, Utah: U.S. Geolo-
9ical Survey, Professional Paper 188, 123 p. 
Gr~ory , B. E., .nd Andenon, J. C., 1939, GeOCJreph ic end geo-
lOCJic sketch of the Cepito1 lleef r~ion, Utah. Geo10CJical 
Society of Alledce Bulletin, v. 50, p. 1827-1850. 
He1e, L. A., l'7Z , Depositione1 history of the Perron Po~etion, !!l P1ateeu--buin end uR<;Ie trenaition aone, central Utah : 
Uteh Geo10CJ ical Association , publicetion no. Z, p. Z'-40. 
Heylaun, E. B., 1'64, She110w oil end 9.S possibi1iti.s 1n e.st 
• nd south-centu1 Uteh: Utah Geo10CJical and Minen10CJical 
Survey, Special Studi .. 8, 39 p. 
Hoh1, A. H., 1912, Ped91acie1 featur .. and related .urficial 
depo.its (Quaternary) of Bull Creek Ba.in, Henry Mountaina , 
Utah . Ph.D. the.i., l'7l, John. Hopkin. Univer.ity. 
Hal ••• , A. W., 1970, Upper Cretaceous stratigraphy of north-
ea.tern Ariaone .nd .outh centre1 Ut.h. Utah Geo109ica1 and 
Minera10cia1 Surv.y Du11etin 86, p. 79. 
Howard, A. 0. , 1971, A study of proce •• and history in d •• ert 
land fora. n.er the Henry Mountains Utah, Dis •• Abs., v . 31 
no. 7, p. 41Z'B. 
Hovard, J . D., 1969 , The influence of channel deposita on Upper 
Cretaceous aedi .. ntation and their effect on coal lIiniDi J 
Geological Society of A •• rica, Abstract Progra.s , 1969, 
part 5 (Rocky Mtn. Sect.), p. 34-35. 
Hunt , C. B., 1942, New interpretation of aome laccolithlc moun-
tains and it. pouib1e beuin9 on structural trap. for oil 
and 9as: Amer i can Association of Petro1eua Geo109ists 
Bu11.tin, v. Z6 , no. 2, p. 194-203 . 
1946, Guid.book to the 9.0109Y and ge09uphy of the H.nry 
~ountains r~ion: Utah Geo109ical Society Guid.book, no. 1, 
51 p. 
___ 1952, Geo109ic up of the Henry Mountains U9ion , Utah. 
U.S. Geo109ical Surv.y Oil and Gas Inv.ntory Map, OH-131. 
1956, Cenozoic 9.0109Y of the Colorado Plateau: U.S. 
~olO9ical Surv.y Professional Paper 279, 99 p. 
Interaountain A •• ociation of P.tro1.u. Geo1091at., 5th Annual 
Pie1d Conferenc., 1954 . Salt Lak. City , Uteh, p. 145. 
John.on, A. H., .nd Pollard, D. D., 1973, H.chenic. of 9rowth of 
soae 1accoli thic int .. u.iona in the Hen .. y Mountain., 1, Held 
ob •• rv.tion., Gi1be .. t' • .od.1, physice1 p .. ope .. ties and flew. 
of the .e9": Tectonophyalc., v. 18, no. 3-4, p. 261-30'. 
Johnson, H. S., 1'55, Utah end A .. izona: U.S. Geo109ice1 Surv.y 
T .. ace E1 ... nt Inv •• tigetion R.po .. t 5'0, p. 99-104 • 
1956, Utah .nd A .. iaona , U.S. G.o109ica1 Su .. vey T .. ece ~e .. nt Invutigetion Report 620, p. 110-113. 
1959, Uranium resource. of the Gr •• n River and Henry 
----,rountain. dist .. icts, Utah - a ".9iona1 synthe.is. U.S. 
G.o109ice1 Su .. v.y Bu21.tin 1087-C, p. 59-1~4. 
Katich, P. J., 1954, C ... taceou. and .... ly Te .. tiary st .. ati9nphy 
of cent .. el .nd south-c.nt .. al Ut.h with •• phesis on the 
Wa.atch Plat.au, 1n Intet1lOunt:.aln A •• ociation of Petroleum 
Geo109ista, 5th Annual Field Confe ... nc., p. 42-54. 
1958, Cretaceoua of south ••• tern Utah and adjacent are •• 1n 
---rnt ..... ountain Association of P.t .. oleua Geo1091at., 9th 
Annual Fi.ld Conf .... nc. Guid.book, p. 1'3-1'6. 
Kni9ht, L. L., 1954, A p ... liain ... y heavy ain ... el study of the 
Ferron •• ndstone: Brigh .. Young Univeraity r •••• rch studi •• 
in 9.0109Y , v. 1, no . 4, p. 31. 
Law, 8. E. , 1979, Coal deposita of the E .. :-y coal zon., Henry 
HOU" '.aina coal Held, Gar Held and Emery counti •• , Uteh, 
~F~i08~1~~JcBe.l Su .. vey MisceUan.ous Field Studies Hep 
Lawy.r, G. F., un, Sedi_ntary f .. tu .... and pel.oenvi .. onaent 
of the Dakota .end.tone ( .... ly Uppe .. C .. etac.ou.) ne~ ~ 
HanksvUle, Uteh. B .. i9ha. Youn9 Un iv .... ity , G.o109) 
Studies, v. 19, pt. 2, p . 89-HO. 
Mi •• ch, A. T., and Connor, Jon J., 1956, Distribution of a1e-
aent •• U.s. G.olO9icol Su .. v.y T .. ac. El ... nt Investi9ation 
R.po .. t 620, p. H8-HZ . 
NWIIMdal. Oag. 1973. Pal.ofl"" charact ... iatic. of lat. C ... tac.ou. 
.. iv ... in Utah f .. oa analy.ia of •• di •• nta .. y at .. uctu .... in the 
F ..... on .and.ton.. Jou .. nal of S.d1aentary P.t .. ology. v. 43. 
no. 4. p. 1176-1179. 
Ol •• n. o. R ••• nd J. S •• lIilli_. 1960. Nin ... al .... ou .. c •• of the 
five county ar •• , aouthe.stern Utah , A9. lapt. Station, 
Utah St.t. Univiv ... aity. Utah R .. ou .. c ....... i •• 8. p. 16. 
O .. lan.ky. Ralph. 1968. Palynology of the Upp... C ... tac.ou. 
Straight Cliffs •• nd.ton.. Garfi.ld County. Utah . Oia •• 
aba. , v . 28, no. 1, p. 29038 . 
1969. SignH icanc. of palyno.o .. phology a. ..di •• nta-
--Uon indicato... in C ... tac.ou. Straight Cliffs sandston •• 
All.rican Auociation of P.t .. oleua G.ologiaU Bull.tin. 
abstract, v. 53, no . 3, p. 734-735. 
P"'terson, Fred, Waldrop, H. A., 1965, Jura •• ie and Cretaceous 
st .. atig .. aphy of .outh-c.nt ... l Kaipa .. owit. Plat.au. Utah . in 
Utah G.ological Soci.ty Guid.book to the G.ology of Utah. 
no. 19 . p. 47-69. 
Peterson, Fred, 1975, Influence of tectoni •• on deposition of 
coal in St .. a i ght CUffs Fo .... atio n (Upp ... C ... tac.ou.). 
south-central Utah: Merica" A •• ociation of Petroleua 
Geologists Bull.tin. v. 59. no. 5. p. 919-920. 
___ 1975. R.gional co ..... lation of .0 ... upp ... C ... tac.ou. 
rock. (Santonian - Upp ... Ca.p.n i on) i n the H.n .. y Ba. in. 
Utah : Geolog i cal Society o f A •• rica, Abstract Progr •• , 
v. 7. no . 7. p. 1226-1227. 
Polla .. d. D. D •• 1969. Defo .... at i on of host rock. du .. ing .ill and 
laccolith formation , Di ••. aba., v. 30, no . 3, p . 1204-
1205B. 
_____ 1972. Ela.tic - plastic bending of .t .. ata ov ... a laccolith: 
why 8011. laccolith. have flat top. , EOS abstract, v. 53, 
no. 11. p. 1117. 
Reid. J. II • • 1954 . Th •• t .. uctural and st .. atigraphic history of 
the Wa.atch Plateau and env i rons, in Int_mount." A •• ocia-
tion of P.trol.u. Geologi.ts. 5th Annual Field Conf .... nc •• 
'0 
Reinhart, E. V., 1951, Reconnal ••• nce of Henry Mountaina are. , 
lIayn •• nd G ... fi.ld Counti... Ut.h, U.S. Ato.ic En ... gy 
Coaaisaion RII0-753. p . 7. 
Ryd .... R. T •• 1975. A •• jo .. unconforaity in Upp ... c ... t.c.ou • 
.. ock.. H.nry B.ain. Utah . Geol ogical SOciety of _ric •• 
Abstract Pfogr .. , v. 7, no. 7, p. 1255. 
Sargent, I. A., and aan •• n, D. E., 1976, General geology and 
_ineral r •• oure •• of the c0.1 are. of aoutb-central Utah : 
U. S. G.ologic.l Su"v.y Op.n-Fil. R.po .. t 76-811. p . 122. 
4 plo 
Savag •• II . Z •• 1974. St ..... and displac • • • nt field. in .tably 
fold.d .. ock l.y .... (.b •• ) 207 p • • Docto ... l th •• is. 1974. 
T ..... A , N, 01 ••• aba., v. 36, no. 1, p. 1368, 1975 . 
Savage, w. Z., .nd SOWera, G. M., 1972, Separating atable and 
un.t.bl. folding. III. Stable bending . £OS .b.t ... ct. v. 53 . 
no. 4. p . 523-524. 
Scott. J. N •• and H.cka.n. R. J •• 1953. Photog.olog i c •• p. of 
"aunt Pennell . 5 and 11- 14 qu.drangle. : u.S. Geological 
Survey. 
Smith, J . F . , Jr., Buff, L. Co, Hinrich., E. N. , and Luedke, 
R. G •• 1957. P ... li. i na .. y g.ologic •• p of the Notoa 4 SE 
qu.d ... ngl •• Utah. U. S. G.ologic.l Su"v.y Ni.c.ll.n.ou. 
Field Stud i •• ".p IIF-U5 . 
Stewart, J . H., Willi ... , G. A., Al t a., H. F. , and a.up, O. B., 
1959. St ... tig .. aphy of Tri ••• ic and ••• oci.t.d fo .... tiona in 
p.rt of the Colo .. ado Plateau ... gion. with ••• ction on 
.edimentary pet .. ology by R. A. Cadigan . U.S . Geologic.l 
Surv.y Bull.tin 1046- 0. p . 487-576. 
Stok ••• II. L • • 1944. lIo .... i.on Fo .... tion .nd ... lated d.po.it. in 
.nd adj.c.nt to the Colo .. ado Pl.t •• u . Geologic.l SOciety of 
_ .. ica Bull.tin. v. 55. p. 951-992. 
1952, Lower Cretaceous in Colorado Plat •• u: Aaerican 
---A-aaociation of P.t .. oleu. G.ologiau Bull.tin. v. 36. 
p. 1766-1776. 
Sto...... L. S . . 1902. Th. Rocky lIoutein coal fi.ld., U. S. Geo-
logical Su .. vey. 22nd Annual R.po .. t. 1900-1901 pt. 3. 
p . 415-472. 
l' 
Spi.ck.r, E. M., 1925, Geology of the co.l fi.ld. of Ut.h: u.s. 
Bur •• u of Min •• , T.chnic.l P.per 345, p. 13-22. 
____ ~193l, The Wa.atch Pl.t.au coal fi.ld: u.s G.ol09ica1 
Survey Bulletin 819, 210 p. 
____ -n1946, Late M •• ozoic .nd E.rly C.nozoic history of central 
Utah: U.S. Geol09ic.l Surv.y, Prof •• sional Pap.r 205D, 
p. 117-161. 
1949, The transition betwe.n the Colorado Plat.au and the 
----~gr.at b.sin in central Utah: Utah G.ol09ical Soci.ty, 
Guidebook 4, p. 106. 
____ ~1959, Cretaceous coal •••• ur •• in Utah: Geological society 
of A.erican Bulletin, abstract, v. 70, no. 12, pt. 2, 
p. 1679. 
S~!.~.r, E. M., and Reesid., J. B. Jr., 1925, Cretaceous and 
T.rtiary ror.ation. of the W •• atch Plateau, Utah: G.ologi-
c.l SOci.ty of Aaerica Bulletin, v. 36, p. 435-454. 
____ ~1926, Upper Creataceoua .hor.lin. in Utah: Geolo9ical 
soci.ty of A.erica Bull.tin, v. 37. no. 3, p. 429-438. 
U.s. Bureau of Mine., 1971, Stripp.ble r •• erves of bitUilinou. 
coal and lignite in the United Stat.s: U.s. Bur.au of 
Min •• , tnfora.tion Circul.r 8531, 148 p. 
Van de Graff, F. R., 1963, Upp.r Cr.tac.ous stratigraphy of 
southw.st.rn Utah: Intermountain As.oication of Petroleum 
Geologists, 12th Annual Field Confer.nc., p. 65-70. 
Walton, P; T., 1955, Wa.atch Plat.au g.s fi.ld., Utah 1~ Am.rican 
Association of P.trol.um G.ologists Bull.tin, v.:r9, no. 4, 
p. 385-421. 
Wri9ht, J. C., and Dick.y, D. D., 1978, Ea.t-we.t cross s.ction 
of the Jura •• ic .ge San Rafa.l group rock. fro. w.stern 
Colorado to centr.l and w.st.rn Utah: u.s. G.ological 
Surv.y Open-rile R.port 78-784, 1 pl. 
Z.ll.r, 8. 0., 1953, Uranium in carbonaceous rocks - Utah - New 
M.xico: U.S. Geological Survey Trace Element Investigation 
R.port 390, p. 117-118. 
UNlnoO$'uns 












nIh ,..,.,.t hel !MIt bftn edited 
lor con'_it,. with U.S _ CeolC)11Cll 
;u,..e,. edltorlll .~I'Ide",1 or 
l trltttrlpflic 1MIIWIIC1itwre. 
S-' ' /'& M1 PeiNEU. IS· QUAVIlANGI.t;-
UTAN- C" "fIELD CO 
COAL RESOURCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE 
MT. PENNELL nS-MINUTE QUADRANGLE. GARFIELD COUNTY. UTAH 
BY 
DAMES AND MOORE 1.7. 
c.r:N FILE REPORT 80 - 119 
PlATE 'OF" 
OIIIUIII' "U~ll UeT io. - ~~ .. tol ' .. I 
'.:.~,.i ... ,u, ~ •. ,~ ... u, ,. h.!. 1- _ .. fen t. _U .... ~" U' 
ef till _ .. '0 t. , •• t ~ •.• t. I~od ot .. 
_ Is ' .. " .... " _ of ~c.o l ~" I . ' .. 
Hn,", .. I ... \I00I 1110 ....... 1001 c .. ,_. 
: :'I"'O~!::":''':.: '04I' H • • ~ ! .II ..... ~ Os 
_ _ 110'«_ 
. _I OC. 'O'I •• · .. I 
~ - C .. I , .... ...... . 
itI -lctol coon 
!'I's--teUtnll!l)'>1 ' 1'~~ 
~: ~~<::! I t~:. 
o.~ _ Oo i .u_I ._ 
COAL 1£0 s 'l!.a~s IJID ~! : _ c .. t :." 
IC,,"f ,U., .r"'U<C._ k ....... , 
fo ••• II , ouu, ht ". o .,, ~,,1C ' . ' 




:ut( 0' 'lUll - IH . "<1 • • 11 ~ ~ (oo ._ 
t~ ... ~ $1h_ C"8,,, _h _, '''~ ''''': o. 
C<roo 'Qal, 'OUtH. 
-f u- •• • , ' .~, . , • . • • , . ...... , :., . • , 
'J'.1rl t . 
PLATE I 
COAL DATA MAP 
c.£N FILE MPORT 80 - I 
l 'n [l)S, \n:s 
'Ht' \NT"L"'" 0." 'H£ .XHNION 
C, lOLOCM. \ t. SU.y..,· 
"" I of 111-' f'll\; .... LlI S· Ol.AO.\'l.11 




"Ie • .... .. 5. I4o'OIIU I Saroo:r. Itw 
Tlul rltfllOrt II" Nt bMn ItdUItd 
tor COfIfONUy .UII U. S. CiIol091Ul 
541,..,,,.1 Itdho'lll lUi .. "" ctf' 
'Jt rltt",."'lc~"t.,... 
-
- . - - - - - - --
COAL RESOURCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE 
MT. PENNELL 1!5~INUTE QUADRANGLE. GARFIELD COUNTY. UTAH 
BV 





"acaA I OtlNIUlIl\' _ I ...... ' .. h ~ l .. 
IUleu,...".. 
/'/ 
sos. rVoIU!.IIAI. COAL USI) .... ... 
• 'IcW. .... "IICIIA........., r .... '1oMo 
I .. r ........ .... · .... _""- ... , ..... , .... 
.... -.. 
TnTAI. k':i4':kn : liM': IIUI, ur n:n . 
... .IlAI.OOALI .. :II:JU:CrJOS_ I .... iIIlo_ 
<of ......, " ... u.IJ" ... , .... """"-' .... 
• ,(roelo-1ool ..... r...,. .... ,ho~ .... U_ 
.. •· ... ,·l!JL, ...... l'I ..... ' .... JI ... d . I .. ·oII.'l 
T ...... ·""......, ..... I<O-'-,;,.\ ......... 
1ip!) "'-nl_ bl (lJllJ':'.:. 
I • 
I $.~!:;::O)· I.ASIJ_:i .... i .. Ir"'""a"""" SOTE: 111.)1 <: ... , O'-....NIi .. o.la .... """" • .,( Ot , ol>oo r 21 .1978. 
11_'L ~ '" lIi _.1OoI t's.. ' ___ ;"'1 
:!tIn·"' · 'r......J_ ..... """"in.at~ ... 
·T'l ... ..tt ... IL ... "" ...... "' lIr-ud 
t:.II.~Su ... ..,.:t:..!!(;,.,t:t_, 
fIaII. I"·o).fI. ~ " . 
PLATt 2 
-_COM. 1IIl"'_ 
o _ .. 
Cl"'.I''', 4. , 
'. 1" . SIt . III 
W\o1f\ Kt.fI 
DIU I I I I I I I I 
" 
;;tn' t HO :t.// 
""- !':' - ~--,--- "../ 
'. 'J .. -----.i:--.--, ...J!.:., "";11:.,, , 
-------'~.~ --.--- --.---.~ 
eOlllllLATIOli 01' eoAL 1lE01 I. ItUSUII£D SECTIONS 
~II'" (I ,,'r, fiG,". 
"I".we. 'I, 
_M UC. " 
T.l'S.,R.9 £. 
T.]4 S . • R. 9 L 
ClOtH'''' 11"" ,,, .• 1, 
' . In. SIC . n 
.,. 111\ nc. " 
IIIXl.UfIIG 








COAL RESOURCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE MT. PENNELL 
, IS-MINUTE QUADRANGLE.GARFIELD COUNTY, UTAH 
BY 
DAMES. MOORE , . .,. 
(10-•• 11 ... UfH .. .. lOo' •• _ .... H.ec ..... 
ot."rlK. hl1.I ... tI .... nil .. , " , ... 
~ . .. \« .. -.,, ' 
c..l ,.,..- •• .., _ ' , ... u l _I uo ... • 
_" " .. ,_. UII ...... 
c..~.~t!:""...!:.!:c ... ~l.·~~! ::!'':::;!;':!,'J 
'''''''' "UI, .. ,.,I10 ... ... "h ... ' .• "1' .... I, 
[to.r...r, ... l l_ 
'. ··_ . .. 1' ..... )0 •• .,. • • " : .. 1 If,.. 
1 .:~ .• :~!,A1 , ......... I. 'ft' . 0' t ~ ..... . l 
--1--~"" 
c..~.hll .. II .... U __ l rlKI ... 11_. 
, ... "uo_ ..... . 







... ~ ~ l \tn • • • Ioan. 1 1::~h:'~m" II ~:ft:';m" (l:;~h:'ho:r' WttI."') 
_~ \U. 1l __ UC . 1l 
"''''VC. II "'-'VC. II 
.. T1JO I I I I I I II 
.... i II I I I I I II I I I I II II II I I II II II II II I I II II II II II 
II II I I II 
II I I I I II ~u,.o ~ ... ~lfIO.O ~ In.o 
II II I I II II 
II I I II I I 
I I II II II 
II I I ~~ ~- II II I J.t ~~ -I I iI 1\ .. ,
/I II 
1/ I I '"'" ~1 1/ II " II // I I '/ ~') .. " II // II 1/ I ti / 
'.' 
T.~S". ' ~'~'~. __________________________________ ~r-___________________________________ T_._J_'~S.~.~R .~'~[~. __________________________ ___ 
i;J '" ... .. I I::~I:'~~ ' (I~~h:';m-' (1tn • • · IIIlI• Wtfl!ll"I) 










I 1.1 I I., 1.1" I I ~ I I I 11\ I I I 1\" I 
II' ~= -l It I III .. \1. ... ,I ~ 1\11; 
I I ~ 
I I . 
II ..  
II .. 
II 





... (It" • • • 1.,., 
SK'I11II,.61 























~ n ... I"", • • I-.ra. ("" • • • IOIlI, 
1oUT1 .. Il0l) KCTlDII"U 


















11t7t • • • Ia.3. 
SKlIOOI"11 















... _MC" [£ " .. ,- ~ ~ "0;"'" \110 •• KC. n .. 
~ ~=:- ~==- .". ... , 
o, ===:: I .. ~..::::.:-.. ..... ;: ~ .. j 




I' . ' U •• ~ 
110.0 
" 1\ 
", 11" .. .. ·IOIlI . 
U (;IQIII '" ' ,~\m . 11 






... II.If -·loan.. "'".",..10IlI . IUI •• .,.ICIUI . t UlI . !OII'· IOIlI . 
.. ~; IQIII H II \il\K~I~~': .,.u~~(r': IHi :OII''' ) 101\ -. 11.':" 
...... SiI'oSl : • • 
- .~ 
,"," 10.1/0. \ 
/ 1",1 ' ~' . " .. -.. ~ 11. 1/1 . ' 













COAL RESOURCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE MT. PENNELL 





... (Ult ••• Ioan. 
KCUOll'M ) 
...... "C .lI 
'.' ~"~ 
... , ..T1JI 
~u~ 
UNITED Sf A TES 
IMA. neE.,,", 0" THE I~"E.IO. 
C[OLOCK'AL SURVEY SW 114 M'r I'ENSt;LL 15' VUA1UtANGU . 
a. •• , ... U.S. CftIOftu i ~. ltu 
Tltt, ,.,..-t fII' .t bMft "'ted 
tor ~t)' .,'th U.S . _lot'c.1 
s.rwe, .. tUM't.1 ' '-_m ... 
,t,.tt ..... ,c: _htwre. 
-
UTA" CARFIEW CO 
I I 
COAL -.ouRCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE 
MT .... ..-u. 1!WIIHNUTE QUADRANGLE. GARFlELD COUNTY. UTAH 
rt 
DAMES AND MOORE 1.7. 
1 
('lIEN FIL.E MPOR r 10 -
PlATE 4 Of' I I 
===:::::::::: 
ISor.C", . '1'0_'.' t.'O ....... , "". ,~ 
' ... t. \Mort ......... -. ,"lkl"'-..,.-
~:.I : . . . ..... 4"4. " ...... ~ ' . . . . .. 1 I 
---_IU~-- __ 
" • ...: ,,"" '''''0,,1\ . a . ...... I .... ' ~ •• I 
.... \.,,, .. b . ..... l u I 4( U ' 4. , 
. " ., ... , _ : 1_ ....... __ _ H u ' 
...... ',..." .. " .... .. Il"' . ~ ....... : ._, 
~.,- -.. pnoJo-t,,,,, _ .... "" _ . 
~:;-:.; .,(.::::-:"4';:::,': ' 1\'1 , -. IH .. 1. 
_01 . ' 01 lIt:o\SI,1l[IIU t • $10 "" ' .9 . h "~ •• 
• , 1 ... , c • • 1 . . ..... :. ' u . ," e' 
!.":.'~~~ ~I:~~:I ":'\ . :~ '." 0' 
b · t...,~. 1 ,_ 
tOAl Ito '",IOU ..... O Mll(S · Cu I .. C. 
'''.III ,U I, '.ui.I .. .. ""' ••• •• , .... , 
10 ••• 11, " IOU. ,.: • • , • ••••• U ' 0-
,_U,c·\, ... ... 'WO .. '.\." 4.K· ... ,. 
"" 1' 
- __ -L' t. __ _ 
----.'----
.. ::~ .. :::~!.; :.':r-~ ;:. ~1'..;:"'~7; 
.. -.. : ... ~ .... ~ " '.~_ ,- .x~,,· 
",,:.I,lou:ec. 
' ...... . : ' .. " , -.a-,.-_ 
:-, C. l"!. 
PlAlE 4 








B ts ...,..-t fill, IIOt bMft ed'hlil 
,.,.~t, .. t"U.S. "'1"'c:.1 
s.n., lIIfttef'hl ,ta ..... .,. 






S-' I/-" n rtJIrIiSELL IS' QUAlNlAl'\1GU. 
\IT AN GAaf1F.lJ) 00 
~N FILE MPOR, 10 - 119 
PLATE SaFll 
EXI'LMATIOIl 
~I~"""'."'-'''' ~.'U'''''' oj 
._ ...... .. ''''. , .. """.u ' 0 ~ ... ~, _ , _  ,  ______ ' l .""' oe,
;.""' , oM .'U '~ 40 I",. In • • u 
, ........ , 11:'"" [l' .l 
--------a~ 
11l'''' I5-I. tIIlI U . . ........ .,. " • ...,01., 
eI .... II. UII .... ' ... , • • to. 100-'_. 
_"..,c11) ........ ,. •• II ,_ .. ,,,,,,..1 •• _. 
___ 10 _ _ _ 
"'.I~,"II ' (0111_· •• _, ' '''' '<H OI 
e .. le ' .... ,.' . ........... . .... , 
C~-:.·I~l.:(,'r.-:-..... ~U~.~:':':; 
... 1 ., .,...,.... .... ,.I~","1 " UMo U. 
.,.1"" ..... 11.,'. r. u .. ...n "ft' ''' ,,:,. ttcoal . __ ef ... _ n!u .." ... ,". 
, ... I'r.: ... ' •• ' .... I . ... I!!,I, "I . . ... 
'",11~' 0.1ollI. 
~~.~ IE ~ ',,!I()U U O u"'~ . CU i .... 
",oot ." " a, .. 0<'.," ~_ .. • t • • • : 
:;;:~~~::n~::'~;' ... : ::~:'.~::.':'~: 
0111,. 
______ , .L..-__ 
... . ':! Of ( CI'<. ltrot (lIJ'Cl.'lI' . I~ ... , · •• ~ol 
~. ,.~ .~ •• • • I ~~' .. ,.,:« .n .•. 
, ..... :o ... , ~ , ... . ... u. · . :u- ·~i •. •• . 
-. .- ....... , ........ . 
" :IU'IU[~ ~1 " 1t Of II:Ul~ a~ (~ I :' '"-l' 
~,;..:r::..;' .... ~ ... #11 . .... ~ )0' 0<1 
'UU ." U .'U _ .... "" 2. 11 , . ~~. ". 
, ....... " t ..... ~ ~ , .""".~ " "" ..... " " 
• .-._ ~n''''' ....... e ' ~' . ...... , - .:::~ . ' • 
.... '.l, I ... 'K. 
PlATE 5 
_-'AIIO 
Mill I'" MfIO _ OF 'nIE 
_m __IISc:oM._ 
UMTEI) Sf AT[S 
OU \In''L'i 0" THt: l/IoiUIOM 
GEOLOCK'Al SlfltYEV 
Thts "port lin fIO t bee" H Ued 
for CMlfoI'tllU,. .I th U.S. Geol~ l c.l 
S4i,....)' Httortl1 Itilldlt'ds or 
st,..tt ..... ""lc~htu" . 
_ I ."ut __ l .. _ I_HI .. 
_ _ .' -' r.(l]_11oeI 
COAL RESOURCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE 
MT. PENNELL 1!5~INUTE QUADRANGLE. GARFIELD COUNTY. UTAH 
~. 




OP£N F ILE ftEPORT 80 - 119 
fI'l.ATEIOF l1 
o-flllUll. CQIt lAIC ' L_ , . "" I CJI =-
'-.1 '-- _ . _ , ... ... 1 
r'",,,. 
1Io.~""'1 :_ 
em . UI ll'P.tCU an IIIoOI[S • Cu I .... , 
'''IOl'' '" I, I'K~tt" _., ••• lie: 
" ... 11, . ....... : . . . ...... . . 10. 
,_If" .. n ' .......... ,. t~" .......... ,~ 
"'" 
_ ___ 1Io~ __ 
I.At.I "" "" IIII l t .... • • ...... . ... , ... . , 
e ' ._., ~u l , _ •• " "~ ..... p • 
• •• _ ... , • • , ' _ •• 4 <_' .t •.. , .... .... . 
~:::.:. .~ • • _ . ..... . ... I ... '..- ~ ' r··"··· 
" I _turD U "1l Of IIIUCD '.10 Ct ,.un 
=-,; .. "';:.~I.' t ... ,.. .... ~ : .... 
"' 'I IIUI .. ll~" 
u; ~ :~ : :~~ t~ !7:::::~\ 
_ _ - C:.'~l 
.~t\ · :'ltD ~ '{C." CtS · Il'Ieo ", ' ~' . .. 
;~ , :=.: :~ \·!',:~·~~~· :'K~~~ c: 
. O't ... "CI '''''' .o;o'- ...... ~ r.~ •• 1 .1 
• • • • lo::\ !> • • I·,.o..et.'_ .... \.·,.·;. 
".' 1 ' ', . .... ..... (~ I U" ie ' . ,,'co , 
' .: tt ~, ,.,1: 1" , '-1 . ~ • • • ••••• ! 'H ., 
;:: .~ ... '1co\i~ . ;;,Mi::.j:..l:, : "..~ .• ;!. ; .~;:;: 
1' ''' ' . ..... .... ... .. ~ . .. .. 10'.:", , ... I 
~, •• :O': l"d ~t .. o· : ~ " ~l '., ... .. 
;!'".~ ."' ~=:! •. ~:. ' :~ :;t.··.: •. :;,·:;-; 
~;;~~;c'-!.~ •. ~.:". I "':!':~ ' .. , ",' l: 
....... 
r .. owcn IW) 




T ..... _ .lIn U ' " _a ..... h"I, 
.. , .. ., I . ..,~ . 
I'LATEe __ MIl 
I~II'IED __ OF llII 




Ttl" report ItIs ... t beeft.,ted 
'or tOfl'_tt, .tttl U. S. _lot,c.l SuN., .. ,,,,,,1.1 s t. ........ ... 
-..... 
str.U,.. ..... 'c_ht .... . 
COAL AESOURC£ OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE 
MT.I"EI~ 15-MNJTE QUADRANGLE. GARFIELD COUNTY. UTAH 
BY 
DAMES AND MOORE 
1878 
OPEN ~. L[ _PORT 80 - I I 
PlATE 70F II 
____ 'uoo ____ _ 
----I'~---- -
--- __ t..:. __ _ 
___ .L.._ 
----+---
.. :s 011 ...... ::~ :~ • :U' ,: .. ... ,,: ' : . _ 
"'~"1 ,oc .:~. 
<' 
;"{ I,I j; U I!!T ~r &!;I-"I~ ._.~ Cl: " "" 
~.';" .!':::':.' "' ' l~ . ·t . .... 01 ~ •• O'l 
' 0 ( .. . . ~t ' H I to ":"1. ",,1: ,;1 , ' .. t 
~ ~ .~. 
"-ATE T 
,_ .., IlIIUCTUIE CIIIITOU 
_17'1111_131 
.., '1111 _O)COIIL _ 
UlllTEI) STATES 




. . ~ 
This ,.,.,.t Ills .t been edtt.d 
t Of' c ...... tt,. .tth U. S. ,-lotlc.' 
Surftf "'UM"" sll_,... Of' 




COAL AESOURCE OCCURRENCE MAP OF THE SOUTHWEST QUARTER OF THE 
MT. PENNELL 1~UTE QUADRANGLE, GARFIELD COUNTY, UTAH 
BY 
DAMES AND MOORE 
1878 
OPEN FILE MPOIItT 80 - II 
PLATE' Of 1\ 
-----,,--- -
1II'l1UX. : 10:1'-'001 • "'_ ' .. u,,~ ..... .. 
• " __ • I. , _ . , .. l orl' ... tl t. 
It c .. ' .... '," u. '~u .... 1 1\1 ' H ! 
Ut ol . 
____ . L' ___ _ 
SnJ"I .... lIa f LI.·._')" ... OWf_ 
eI .... {II Uoh ......... , • • U . , ... , •• 
-.......' ..... 1. _"' •• t_ .. ,,,,...,.,._. 
-- -'0-- -
", 01!!C·U1l0 tOloI_ ........ .... h OI •• 
' '''C'''U ., .... h ........ I .. . , 
=.:.·~'.:r,'r.f~:e.'!' • .::.~;-::':; 
~ .. , If ......... au. 1M ... """ "1.111. u.. 
nrl'.' .... I '-it. T~ . ...... . ,., '" rol" II ... , ~ __ '" II • • __ ,.. "':rlc 
~:':~, ~:J~" n ol . .. h"" 010.", 
(0'" 110 \, 1!SIM.5 .... ""*5 • C .. , .... ~. 
, . . ... ,,. ... . , ••• ct u ••• _ ., ... .. , 
""611, ~ .. H. h' ... .......... ,.. 
, .. "'","' .... "'.".."" .'." _' .... ,. 
"'" 
- ___ .... L L-. __ 
----L-__ _ 
. ~ ': ' .,,,, ',., \ ~ • • • • • ,. ,..', -"~I • ••• 
., ~ . l::.t! . 
~~. 
_IIOMCHMID 
_M11O_ .. TIE 
_. MID _[IJaw. IIIi 
l1NIl1:DSU'rfS 
1Jt1' \.M.T'II:NT Ot' 1"£ 11.,1:alOll 
Gt.OLOGK'AL SlII.vn 
"'"! .. Ur ....... _ It • ..,ltl • 
.... __ .'_Io('J_' _ 
...... I .... .. 1. ,",.,Iut "'"V. 1M 
TMS report 1M, not bHtt edttH 
IDr con""tt, .Itll U.S. Geol09tul 
Svrve,tdltwt.l st.l .... l"dsor 
Itrltf9rtphlc~htur •• 
U ' IIU, 
O. U O.U 
00' '.11" 
" HI ti n.·,.." .. .... ""''' ' l.c 
-.......: ..... . ~ 1.. .. • .t'l , .. I w. 
S- I 4 if' r£NSt:LL 15' OU",DU.JIOGLh 
lit"," (;"atlEW CO 
COAL RESOURCE OCCURRENCE MAP OF THE JOUTHWEST QUARTER OF THE 
MT. PENNELL 1!5-MINUTE QUADRANGLE. (;ARFIELD COUNTY. UTAH 
BV 
DAMES AND MOORE 
1878 
f»I£N FILE R£PORT 10 - 119 
PLATE 'OfFt l 
(,o.~ < .. , .-
... , .......... ,:-
U' loi. 110 i ll!lau '-" 'UJIIf.$ . CuI "'.\ 
, . .. tll l •• • , ••• u.\H._n._,· .t 
,. • • ,11, ....... 10\ • • , .nh_ .. ' , _ 
l _tl lC.\I .. ... "'" .. l ~t ... .... _ .... t. 
" '" 
---~!.---
, .... .. · .. _ .. ,t_·· ..... , ... ,, _ 
_ , ___ , , .. I ' _." ... _ •••••• 
1 .. _ ... , •• , I_ .. ~ . ~.,_t~ .. , ....... . 
~;~~ ,~ ...... ..... , •• J." .... ~ . ...... . 
1~ IJlmICl (:loll. 'l5o)lJlfc'u· r,.". , "'1 t tt ... 
, ... . . "' ........ (. , ) . "" . ... ... "11). '. 
a1 I1 ,_ "./IOt'\ t1l"1 . ' ... . .... ,K~ ' .... 
,.n ' f ~, .. " -_h ... r:t ,..-" uti 
It.'':i ~;!:nt;.".:: [:f~~~ 'Yo '::::::: 
I nM_ .. III.I/ . , " .. . .. e ........ , .. , 
,...,. ~ t ... ;,.cc:. l. a ...... ~ •• ., hn ... 
Cu . I"""' t tl ........ ~. I.:.~ U\ .. 
ff- ~1tWI'" .... ... . t ..... <l lao1o:fl l .. . 
.... 11"\ U lth,,, 01 :r h' t h. "'" 
_ .... \M ~M ' _I .... _ . t!of. 1: I .. : 
Uld . Th . ' h ·', .. ,_ I_", .. cn . 
. .... ,. ...... (fu .... . ~ ~ 10" I"'~ ~ 
; .... "1.,:·. · ....... 1 .... 
" ..... " . _.r\ , .... It .n '!C un • 
.. 11 1.1,"-" 1_ ... 0.90:'. 
, . . .. .. "" I .. , 11 .. ,." . .. l1u', 1H1 
tr G.JOIa. 
, ...... n . " " u ~11_1" " ,, !U,I , 
",1,," 1._1 . 
PLATE , 
__ DII1'IItIlUT'OII /IIWl 
,---OFnc __ /IIWl 
_O)COIL_ 
USITEU Sf" n:S 
OU'".n.EN1 Of rNE INlEIUO IC 
Ct:OlOCt(' \ LSlfIl\' U ' 
s- 11".1 reoNUL IS' QlIAl)1; NtO LL 
lION G".flf.W CO 
r 
""'_ •• S. IIoNl., ... I Iot"t,. IHI 
1h" r ..... ttlu ftOt bftfttdltec! 
for cOfI,_lty with U. S. ,-IGf'(ll 
Su"'!y _ttort.l st ...... s or 
strlttV·,..tc........clltfllr • . 
COAL ~ POTENTIAL MAP OF THE SOUTHWEST QUARTER OF THE 
MT. 11M111NUTE QUADIVINGLE CJARP'IELD COUNTY, UTAH 
BY 
DAMES ANI) MOORE 
1878 
; 
(WI£N Fl L£ MPORT 10 - II' 
PLAT( 10 C1F II 
_lI~tUl. Ca"' ~ ' I ''''''''''1C.I '' 
' ..... 1 "" .. _ ..... __ u .. ... , 
;!r.!:i.r.o:-.',: ~~'!..tI't .......... --
D 
D 
"'1' 01 l ao. CO ... · DI . n a""'. ' ' 0' 1111 1,. . 
~~ .............. :, • .• 10 ... , ,.,.1., I~. · 
D 
.vI ' 01 v ... tQI\ c.o..·OIfI LOO!!l. l "C'lon lol. . 
' .t ................. , .. I to. ~. " ! 
' H I O .! . ) ••• ' , to", ." •. Xl 
'ut If ! . } .' IU I ' -fo . ,. ht « , I. 
h.~u, ' ~ l h . " . .... M I. , " .... . 
PlAl£lO 
__ ~ PI'JmmAI. 
_lI0II ___ IIETIIIID 
UNITE!) ST"TU 
IJtl'AlfDlEln m Ol HE ISTl"IUO~ 
GWLOGIC,\L SU.VU ' 
Thh report hu IIOtlMftllldttlld 
for (Oftl.,.lt, wttl! U,S. '-OI04)lul 
SU ..... !!, H1torl., stll .... "'" or 
strltl,rtplllc_,.turt!, 
COAL ~tT fiOiliHTlAL IMP OIFTHE .auTHWDT QUARTER OF THE 
• 11H111fi1AJ:r£ QUADRAt' •• E CJANIiELD COUNTY. UTAH 
.v 
DAMES AND MOORE: 
1.~ 
GIIElI FILE REPORT eo+II' 
PLAT£IIOF II 
-'1l0lU!. eM LAIO • ~ .... I ... "" "" ; ... 
'_.1 ~_ ... let _ , .. . .. 1 
~I",U • • M f ..... ,<to ~ tDlI.c~ .. I_ 
",_,01,, _ .. , ... 
~U. g f ~ H;~ (o.Al·D['n~U ' Dn. lI, • 
aIM "",10,. _I " Mft , 1_ /I.' _I 
II<" __ til l .,. _ . .. 1:~I~""9-I!"t 
II ... I "~ t~" . ..... "' h. U I 11M. · ... : • 
. .. __ ' __ 1 ..... 4r,>U . ' I ._ 
Itr. tXllo ' }' 
D 
PLA~ II 
COM. __ POTEIfT1IL 
_ _ MilliNG 
